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Abstract: There is limited knowledge on the brown bear (Ursus arctos) populations in the 
neighboring national parks Lemmenjoki in Finland and Øvre Anárjohka in Norway. 
Lemmenjoki is the largest National Park in Finland with its 2850 km2, while Øvre Anárjohka 
National Park is about 1390 km2. Studies of the bear population within this area are 
complicated by the fact that the area is one of the largest roadless and remote areas in 
Northern Europe. In this study we have applied the hair trap technique to monitor the brown 
bear populations of Øvre Anárjohka and Lemmenjoki during July and August of 2009.The 
study was limited to 850 km2 (34  hair traps in a 5 x 5 km grid, 20 % of the total area of the 
National Parks). The result was a total of 33 hair samples collected in the study period of 8 
weeks (4 renewals of scent lure), which is on average 0.5 hair samples per trap/month. DNA 
from bears was detected in 28 of the samples (85%). We were able to analyze a complete 
genetic profile for 23 samples. Nine samples from the terrain were also included in the study, 
and in total we have identified 6 different bears within the study area. The average brown 
bear density for the study area was found to be 0.07 bears/10 km2, which is 3 times lower 
than in the neighboring population in Pasvik-Inari-Pechenga. The three bears identified at the 
Norwegian side of the border (two females and one male) had been previously detected in 
Øvre Anárjohka in Norway during 2005-2008, while the three males that were solely on the 
Finnish side had not been registered before. Comparison with previous monitoring data in 
Norway confirm that Øvre Anárjohka in Norway might be a low-density reproduction site for 
brown bears, while the study area in Lemmenjoki in Finland is sparsely populated by a few 
males. We recommend that a larger study should be performed in the area. 
 
 
 
Sammendraq: Det foreligger begrenset kunnskap om bestanden av brunbjarn (Ursus arctos) i 
nab0 nasjonalparkene Lemmenjoki i Finland og 0vre Anarjohka i Norge. Lemmenjoki er den 
starste nasjonalparken i Finland med et areal p i  2850 km2, mens 0vre Anarjohka 
Nasjonalpark er p i  omkring 1390 km2. Studier av bjarnebestanden i omridet er vanskelig da 
dette omridet er et av de starste veilase og avsidesliggende omrider i nord Europa. I denne 
studien har vi brukt hirfelle metoden for i overvike brunbjarn bestanden i 0vre Anarjohka 
og Lemmenjoki i juli og august i 2009. Studien er begrenset til 850 km2 (34 hirfeller i et  5 x 
5 km rutenett, 20 % av det totale arealet i nasjonalparkene). Resultatet var 33 innsamlede 
hirpraver i lapet av studieperioden p i  8 uker(4 fornyinger av luktstoffet i fellene), noe som i 
gjennomsnitt utgjar 0,5 hirpraver per fellelmined. DNA fra bjarn ble pivist i 28 av pravene 
(85%). Vi kunne analysere en komplett genetisk profil for 23 praver. Ni praver som var samlet 
i terrenget ble ogsi inkludert i studien, og totalt ble det identifisert 6 ulike bjarner innenfor 
studieomridet. Den gjennomsnittlige bjarnetettheten ble funnet i vzre  p i  0,07 bjarnerllo 
km2, noe som er 3 ganger lavere enn nab0 populasjonen i Pasvik-Enare-Pechenga. De tre 
bjarnene som ble pivist p i  den norske siden av grensa (to hunner og en hann) hadde tidligere 
blitt pivist i 0vre Anarjohka i Norge i perioden 2005-2008, mens de tre hannbjarnene som 
kun ble pivist p i  finsk side hadde ikke blitt pivist tidligere. Sammenligninger med tidligere 
overvikningsdata i Norge bekrefter at 0vre Anarjohka i Norge kan vz re  et yngleomride med 
lav tetthet av individer, mens studieomridet i Lemmenjoki i Finland har en liten bestand med 
noen f i  hannbjarner. Vi vi l foresli at det blir gjennomfart en starre studie i omridet. 
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2. Abstract 
There is limited knowledge on the brown bear (Ursus arctos) populations in the 
neighboring national parks Lemmenjoki in Finland and Øvre Anárjohka in Norway. 
Lemmenjoki is the largest National Park in Finland with its 2850 km2, while Øvre 
Anárjohka National Park is about 1390 km2. Studies of the bear population within this 
area are complicated by the fact that the area is one of the largest roadless and 
remote areas in Northern Europe. In this study we have applied the hair trap 
technique to monitor the brown bear populations of Øvre Anárjohka and Lemmenjoki 
during July and August of 2009.The study was limited to 850 km2 (34  hair traps in a 5 
x 5 km grid, 20 % of the total area of the National Parks). The result was a total of 33 
hair samples collected in the study period of 8 weeks (4 renewals of scent lure), 
which is on average 0.5 hair samples per trap/month. DNA from bears was detected in 
28 of the samples (85%). We were able to analyze a complete genetic profile for 23 
samples. Nine samples from the terrain were also included in the study, and in total 
we have identified 6 different bears within the study area. The average brown bear 
density for the study area was found to be 0.07 bears/10 km2, which is 3 times lower 
than in the neighboring population in Pasvik-Inari-Pechenga. The three bears 
identified at the Norwegian side of the border (two females and one male) had been 
previously detected in Øvre Anárjohka in Norway during 2005-2008, while the three 
males that were solely on the Finnish side had not been registered before. 
Comparison with previous monitoring data in Norway confirm that Øvre Anárjohka in 
Norway might be a low-density reproduction site for brown bears, while the study 
area in Lemmenjoki in Finland is sparsely populated by a few males. We recommend 
that a larger study should be performed in the area. 
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3. Introduction 
 
There is limited knowledge on the brown bear (Ursus arctos) populations in the 
neighboring national parks Lemmenjoki in Finland and Øvre Anárjohka in Norway. 
Lemmenjoki is the largest National Park in Finland (2850 km2), while Øvre Anárjohka 
National Park is about 1390 km2. Studies of the bear population within this area are 
complicated by the fact that the area is one of the largest roadless and remote areas 
in Northern Europe. 
 
Improved methods for use in monitoring wild animal populations are constantly being 
developed, and non-invasive sampling of scats and hairs for DNA –analysis has proved 
to be one of the most efficient approaches (Thompson 2004, Waits & Paetkau 2005). 
“Hair snaring” is a non-invasive genetic method used in several studies of bears that 
live in large wilderness areas (Woods et al. 1999; Mowat & Strobeck 2000; Romain-
Bondi et al. 2004, Kendall 1999, Kendall et al. 2005, 2008a, 2008b). These studies 
have documented very good results from hair snares and the subsequent DNA analysis 
on the hairs. In 2006, Bioforsk Svanhovd took a study trip to the USA and Canada to 
further study these techniques. Hair snares are a length of barbed-wire stretched ca. 
40 cm from the ground among several trees encircling a strong smelling scent-lure. 
Bears are attracted to the scent-lure, and when they investigate the source they must 
climb over or under the barbed wire. The result is that the bears will leave some hair 
on the wire. The bear’s thick hide will not be damaged by the barbed wire. In 1998 
and 2000 Kate Kendall and her coworkers at the US Geological Survey used a 
combination of hair snares in a grid of 8 km x 8 km squares, together with hair 
collected from naturally occurring rub-trees to estimate the density of bears in 
Glacier National Park, Montana, USA (Kendall et al. 2008a). The population in their 
7,933 km2 study area was estimated at 240 individuals (0.3 bears/ 10 km2). In 2004 
this project was expanded to encompass an area of 31,410 km2 (Kendall et al 2008b). 
Using 7 km x 7 km grids they collected 33,741 hair samples from 2558 hair snares. In 
addition they also collected hair from known rub trees located throughout the area on 
a regular schedule. Altogether, the project identified 563 brown bears and over 2000 
black bears. In 2007, we used hair snaring to monitor brown bears in the Pasvik-Inari-
Pechenga area with cooperation from managers and researchers from Norway, Finland 
and Russia. We placed 56 hair snares within a 5 km x 5 km grid encompassing a 1275 
km2 study area crossing country boarders. We collected 196 hair samples from the 
three countries and DNA analysis identified 24 different brown bears (Smith et al. 
2007). Comparisons between scat collection in the terrain and systematic hair snaring 
indicate high sensitivity for both methods (Wartiainen et al. 2008). We have further 
applied hair traps in the Pasvik Valley to precisely quantify the movements of 
individual brown bears near settlements and compare these with brown bear 
movements in a more remote control area (Smith et al. 2008). This experiment used 
20 traps in a finely-meshed collection grid (2.5 km x 2.5 km squares), and detected 13 
different individuals. We observed most bear activity in the remote location with 63 
samples from at least 10 bears in 8 of 10 trap sites while the near-human location 
showed less, but still substantial activity (23 samples from 5 individual bears at 4 of 
10 trap sites).  
 
In this study we have applied the hair trap technique to monitor the brown bear 
populations of Øvre Anárjohka/Lemmenjoki during July and August of 2009. The study 
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is limited by the fact that the total study area encompasses only 20 % of the total 
area covered by the two national parks.  
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4. Materials and Methods 
 
4.1. Permissions 
Permission for this experiment was obtained from the National Animal Research 
Authority (Forsøksdyrutvalget), The Finnmark County Governor (Fylkesmannen i 
Finnmark), and Finnmarkseiendommen (FeFo, public land administrators). The 
Norwegian Nature Inspectorate (SNO) in Norway and Metsähallitus in Finland was 
informed of the hair snare locations and ongoing results.  
 
4.1. Study Area  
The study area was located in the border areas between the neighboring national 
parks Lemmenjoki in Finland and Øvre Anárjohka in Norway at approximately 68.9o 
North and 25.5o East (Figure 1). The study area was divided equally between the 
adjacent areas in Øvre Anárjohka (Norway) and Lemmenjoki National Park (Finland), 
each with 17 grids of 5 km x  5 km. The total area of the 34 grids encompassed 850 
km2 (Figure 1). The study area includes both arctic and northern boreal ecosystems 
with forests, mountains, hills, lakes, rivers and large mire areas. The north boreal 
forest type is characterized by large areas of birch (Betula pubescens) and pine (Pinus 
spp.). 
 
 
 
Figure 1. Study area in national parks Lemmenjoki in Finland and Øvre Anárjohka in Norway. The 
study area consisted of 34 squares  a 5 km x 5 km with one hairtrap in each. Each hairtrap was 
moved to a second location within the same square half-way through the collection period. The 
squares in the grid are marked from A1 in the northwest to H5 in the southeast. 
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4.2. Collection method for hairs 
Each hair snare was made of approximately 30 m of barbed wire that was spent 
around several trees (no nails or staples) approximately 40 cm above the ground, with 
the scent lure in the center (Figure 3&4). Our hair trap method was modified and 
adjusted to our project after the protocol first described by Kendal et al. 2008a. Each 
hair snare was inspected for hairs every second week (Figure 2 and 9) and the scent-
lure was renewed with an additional 1.5 liters of lure added to the center of each 
trap. A collection period was 2 weeks (total 
of 4 collection periods). The scent-lure was 
made of ground fish waste, mostly heads, 
which was mixed with cattle blood in about 
equal volumes of each section. The mixture 
was allowed to ferment for several months 
until the mixture was liquefied. Then it was 
stored in airtight containers until used. It 
was important that the scent-lure was in the 
thin liquid form, so that the bears were 
attracted without getting any type of food 
reward. The total collection period for the 
hair traps was 2 months (July and August).  
 
4.3. DNA-extraction 
DNA was extracted from the hair samples 
using reagents from Qiagen (Dneasy Tissue 
kit, www.qiagen.com). The root tip from 5 – 10 hairs were cut and transferred to a 
1.5 ml test tube together with a lysis-buffer (180 μl ATL buffer and 20 μl Proteinase 
K) and incubated for one hour at 55O C. Extraction of DNA then follows the procedure 
described by the manufacturer.  We also 
used the same techniques to analyze 
samples composed of fewer than 5 hairs. 
When the hair samples obtained were very 
small or matted together the extraction 
was conducted on 0.3 to 0.5 cm wide 
section of the matted hair or the entire 
hair straw. DNA was eluted in 100 μl of 
buffer solution. In some cases, when only 
a few or even a single hair was available in 
the sample then the volume of elution 
buffer was reduced to 30 μl (1 to 2 hair) or 
50 μl (3 – 4 hairs). DNA extraction from 
scats were as previously described 
(Wartiainen et al. 2009) 
 
 
 
 
 
 
Figure 2. Barbed wire from a hair snare 
with snagged hairs. Using a white sheet of 
paper it was easy to see also a few hairs. 
Photo: Hans Geir Eiken 
Figure 3. Sketch of a typical hair snare with 
scent lure in the center ringed by a single 
barbed wire strung between trees at 40-50 cm 
from the ground. Drawing by Leif Ollila 
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4.4. Analysis of DNA profile and gender 
Genetic analysis of micro-satellites on the brown bear followed a modified protocol 
from Taberlet et al. (1997). We have used eight different genetic markers, Mu05, 
Mu09, G10L, Mu10, Mu23, Mu50, Mu51 and Mu59, to construct DNA profiles (see Eiken 
et al. 2009). Sex determination was based on the X-and Y-specific DNA sequences of 
the amelogenin gene (Yamamoto et al. 2002). The PCR protocol, capillary 
electrophoresis and the determination of DNA profiles and comparisons with DNA 
profiles in Svanhovd Genetic database have been previously described (Wartiainen et 
al. 2009, Eiken et al. 2009). 
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5. Results 
 
5.1. Collection of hairs from brown bears in hairtraps 
The 34 hair snares were placed in the study areas early in July and taken down late in 
August (sampling time ~8 weeks) (Figure 4). Hairs were collected every second week 
for a total of 4 inspections. The overall result from both areas was 33 hair samples 
from 14 different hair snares (out of 34 traps). In Øvre Anárjohka, Norway, 18 samples 
were collected from 5 different traps/squares (Table 1), while in Lemmenjoki, 
Finland, 15 samples were collected from 9 different traps/squares (Table 2). On 
average, the hair traps collected approximately 0.5 hair samples per trap/month. 
 
 
 
Figure 4. A hair snare for brown bears in Øvre Anárjohka, Norway. (Photo: Leif Ollila) 
 
5.2 Other samples from the study area in 2009 
 
A total of 9 additional biological samples (1 hair sample and 8 scats) were collected in 
the terrain within the study area during the study period (see Appendix 1). Out of 
these 9 samples, 5 were from the Norwegian side of the border, while the 4 remaining 
samples were from Finish side. 
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Table 1. Results from inspections of 17 hair snare locations within Øvre Anárjohka National Park in 
Norway. Snares were relocated within each 5 x 5 km squares in the grid after the second 
inspection. The total number of collected hair samples was 18. 
Trap 
nr. 
Set-up 
date 
First 
check 
No. 
hairs 
Second 
check 
No. 
hairs 
Third 
check 
No. 
hairs 
Fourth 
check 
No. 
hairs 
 
1:  A-1 1 July 18 July 0  1 Aug 0 14 Aug 0 27 Aug 0 
2:  A-2 2 July 15 July 0 30 July 0 13 Aug 0 25 Aug 0 
3:  A-3 2 July 15 July 0 30 July 6 13 Aug 1 25 Aug 0 
4:  B-1 1 July 18 July 0 1 Aug 0 14 Aug 0 27 Aug 0 
5:  B-2 2 July 15 July 0 31 July 0 13 Aug 0 25 Aug 0 
6:  B-3 2 July 15 July 0 30 July 0 13 Aug 0 25 Aug 0 
7:  B-4 5 July 15 July 0 30 July 1 12 Aug 0 25 Aug 0 
8:  C-1 1 July 18 July 0 29 July 1 11 Aug 0 27 Aug 0 
9:  C-2 2 July 17 July 0 29 July 0 11 Aug 0 26 Aug 0 
10: C-3 2 July 16 July 0 29 July 0 11 Aug 0 26 Aug 0 
11: C-4 5 July 15 July 0 30 July 5 12 Aug 0 25 Aug 0 
12: D-1 4 July 17 July 0 29 July 0 11 Aug 0 27 Aug 0 
13: D-2 2 July 16 July 0 31 July 0 13 Aug 0 26 Aug 0 
14: D-3 ------ 16 July --- 30 July 0 12 Aug 0 26 Aug 0 
15: E-1 4 July 16 July 0 29 July 0 11 Aug 0 26 Aug 0 
16: E-2 5 July 16 July 0 30 July 0 12 Aug 0 26 Aug 0 
17: E-3 5 July 16 July 0 30 July 0 12 Aug 4 26 Aug 0 
TOT.   0  13  5  0 
 
 
 
Table 2. Results from inspections of 17 hair snare locations within Lemmenjoki National Park in 
Finland. Snares were relocated within each 5 x 5 km squares in the grid after the second 
inspection. The total number of collected hair samples was 15. 
Trap nr. Set-up 
date 
First 
check 
No. 
hairs 
Second 
check 
No. 
hairs 
Third 
check 
No. 
hairs 
Fourth 
check 
No. 
hairs 
 
18: B-6 30 June 15 July 0 5 Aug 2 18 Aug 0 1 Sept 0 
19: B-7 30 June 16 July 0 5 Aug 0 18 Aug 3 1 Sept 0 
20: C-5 30 June 15 July 0 4 Aug 0 17 Aug 0 31 Aug 1 
21: C-6 30 June 16 July 0 5 Aug 2 18 Aug 0 1 Sept 0 
22: D-4 30 June 15 July 0 4 Aug 0 17 Aug 0 31 Aug 0 
23: D-5 30 June 15 July 0 4 Aug 0 17 Aug 0 31 Aug 0 
24: D-6 1 July 16 July 0 5 Aug 0 18 Aug 1 1 Sept 0 
25: E-4 30 June 15 July 0 4 Aug 0 17 Aug 0 31 Aug 0 
26: E-5 1 July 17 July 0 6 Aug 0 19 Aug 0 31 Aug 0 
27: E-6 1 July 16 July 0 5 Aug 0 19 Aug 0 31 Aug 0 
28: F-4 1 July 17 July 0 6 Aug 0 19 Aug 0 31 Aug 1 
29: F-5 1 July 17 July 1 6 Aug 2 19 Aug 0 31 Aug 0 
30: F-6 1 July 17 July  1 5 Aug 0 19 Aug 0 31 Aug 0 
31: G-4 2 July 19 July 0 7 Aug 0 19 Aug 0 4 Sept 1 
32: G-5 2 July 19 July 0 7 Aug 0 20 Aug 0 4 Sept 0 
33: H-4 2 July 19 July 0 7 Aug 0 20 Aug 0 4 Sept 0 
34: H-5 2 July 19 July 0 7 Aug 0 20 Aug 0 4 Sept 0 
TOT.   2  6  4  3 
. 
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5.3. DNA analysis, sex determination and genetic profiles 
Of the 33 samples, we detected brown bear DNA in 28 samples (85 %). We were able 
to analyze a complete genetic profile for 23 of the samples, which gave a success rate 
of 70 % for the total number of collected samples and 82 % success for DNA-positive 
samples. Analysis of the genetic profiles identified 5 different individual bears (FI56, 
FI60, FI88, LL31 and LL32) with 2 females and 3 males (Table 3 and figures 5 & 6). The 
three bears on the Norwegian side of the border (FI60, FI56/LL33 and FI88) had been 
previously identified in Øvre Anárjohka in Norway during 2005-2008, while the two 
males that were solely on the Finnish side (LL31 and LL32) had not been registered 
before. Appendix 1 shows all the tests and DNA analysis results.  
 
 
 
 
Figure 5. Number of different brown bears identified at each hair trap location in Lemmenjoki in 
and Øvre Anárjohka National Parks. The figure includes only individuals that have been identified 
by a full DNA-profile. The 34 squeres were 5 km x 5 km in size with one hairtrap in each. The 
sampling period was approx. 8 weeks, and the trap was relocated to a second position within the 
same square in the grid after 4 weeks.  
 
Among the samples collected opportunistically in the terrain, 5 of the 8 scats were 
positive for brown bear DNA, and all of them gave a full DNA profile (see Appendix1), 
and these samples represent two different bears (FI88 and LL34). The single hair 
sample from Siikapalo in Lemmenjoki also gave a full DNA profile (LL31). This 
additional sampling in the terrain identified one bear that had not been sampled in 
the hairtraps (LL34), while the two other bears had also been registered in the 
hairtraps. In total, 6 different bears were identified from 42 non-invasive samples 
(hairs and scats). 
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Table 3. Identity, gender and genetic profile (8 markers) for the 6 different brown bears 
documented during the hair snare project in Øvre Anárjohka-Lemmenjoki 2009. M = Males, F = 
Females 
 
 
    
 
 
 
 
 
 
 
 
ID  Gender  MU05  MU09  G10L MU10 MU23 MU50 MU51  MU59 
Previous 
registration
FI88  F 
114  / 
122 
110  / 
116 
180  / 
180 
150  / 
150 
172  / 
172 
105  / 
125 
139  / 
145 
236  / 
252  2008 
FI60  F 
120  / 
122 
96  / 
110 
180  / 
180 
138  / 
150 
169  / 
172 
105  / 
125 
139  / 
145 
250  / 
252 
2005,  2006, 
2008 
FI56/ 
LL33  M 
114  / 
126 
112  / 
116 
180  / 
182 
150  / 
150 
170  / 
172 
105  / 
105 
139  / 
139 
236  / 
242  2005 
LL34  M 
126  / 
126 
110  / 
122 
190  / 
190 
140  / 
144 
170  / 
172 
119  / 
123 
145  / 
147 
228  / 
232 
LL31  M 
114  / 
124 
108  / 
114 
180  / 
180 
132  / 
132 
170  / 
170 
105  / 
123 
139  / 
143 
244  / 
250 
LL32  M 
116  / 
122 
96  / 
118 
176  / 
180 
142  / 
144 
168  / 
170 
119  / 
123 
137  / 
137 
250  / 
250 
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5.3. Distribution of samples from the 6 individuals 
Samples from the two female bears (FI88 and FI160) were both found within a small 
area south in the Øvre Anárjohka National Park in Norway (Figure 6). The four 
different male bears were all found in the adjacent areas in the Lemmenjoki National 
Park in Finland. Only the male FI56/LL33 was registered on both side of the border. 
 
  
 
 
 
Figure 6. Geographical location of samples from the 6 different brown bears that were identified in 
the study area in Øvre Anárjohka and Lemmenjoki in 2009. Red dots are females and blue dots are 
males. The number on the bears together with the prefix ”FI” or “LL” gives the bears a unique ID 
number in the Svanhovd genetic database.  
 
The average brown bear density for the study area (850 km2) based on our results was 
0.07 bears/10 km2. 
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6. Discussion 
 
We have identified six different brown bears in a study area of 850 km2 in the 
southern end of Øvre Anárjohka National Park (1390 km2) and in the northern end of 
Lemmenjoki National Park (2850km2) in 2009. Based on these results we have 
estimated the brown bear density to be approximately 0.07 bears/10 km2. We have no 
basis to extrapolate this density estimate beyond the limited study area. 
 
6.1. Hair collection and DNA analysis 
The hair traps used in this project collected less samples in average (0.5 
samples/trap/month) relative to the very similar study the Pasvik-Inari-Pechenga area 
in 2007 (1.75 samples/trap/month, see Smith et al. 2007 and 2008). In the 2008 hair 
trap project in Pasvik in Norway a more dense grid was applied in addition to more 
frequent renewal of the scent lure. In this project we experienced a very high 
efficiency of 4.25 hair samples per trap/month. All these three projects have been 
performed using an identical approach. Field personnel and project management have 
been overlapping to a high degree between the three different projects and years. 
We believe therefore that the differences in sampling success are mainly a result of 
differences in brown bear density within the study areas. Temperature and humidity 
may influence DNA quality in preparations from brown bear hairs and the resulting 
possibility to identify bears (Murphy et al. 2007). Thus, it is possible that 
temperature, rain and other weather conditions may influence the result of a 
sampling round in the traps. However, the influence of weather conditions will be 
random in all hair trap projects, and we believe that the influence on the final result 
will be limited in seasons with normal weather. However, to avoid this minor 
uncertainty, it is possible that future comparisons between different hair trap 
projects should also considerer sample quality and weather conditions.  
 
In the much larger project in Glacier National Park in Montana in the United States in 
1998 and 2000 that has been the model for our project, Kate Kendall and colleagues 
(Kendall et al. 2008a) found 0.3 – 1 hair samples from brown bears per trap / month. 
This result is from a large area with a substantial number of brown bears, but with a 
less dense grid (7 km x 7 km squares). It is difficult to compare with similar projects 
in other countries and on other continents due to different combinations and density 
of species, different vegetation, topography, habitat conditions, etc, but also this 
comparison indicate that our results reflect a low density of brown bears in Øvre 
Anárjohka/Lemmenjoki.  
 
Bear DNA was found in 28 of 33 samples (85%), which is as expected from previous 
studies and a good result. The finding of bear DNA in 6 of 8 scats collected in the 
terrain is also as expected. We have previously documented that sampling of males 
and females occurs very equal using hair traps (Wartiainen et al. 2008, Smith et al. 
2008), and the sampling of 3 males and 2 females in this project does not represent 
any contradiction to this experience.  
 
6.2. Genetic profiles, detection of individuals and bear density 
Based on the hair trap result alone it seems that there is a very restricted female area 
with two different individuals (FI60 and FI88) on the Norwegian side of the border, 
while the Finnish study area might be a region with a sparse male population (4 
different individuals). This is the first systematic monitoring of bears in this area and 
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we can only document a density of 0.07 bears/10 km2. If this is correct, the density is 
at least 3 times lower than the density of bears in the neighboring population in 
Pasvik-Inari-Pechenga. No firm conclusions should be made about the whole area from 
this very limited study. The study area encompasses only about 20% of the total area 
of the two National Parks. However, if this density also relates to the whole area, a 
total population of about 30 bears should be expected. The results should no doubt be 
tested in projects that cover larger parts of the potential area for bears,  preferably 
collected throughout the entire season. The observed bear density is also very low 
compared to other large, remote and roadless areas in other countries (Kamchatka 
Russia: 0.81-1.30/10 km2 (Revenko 2004); Glacier National Park, Montana, USA: 
0.3/10 km2 (Kendall et al. 2008a); and approximately 0.3/10 km2 for mid-Sweden 
(Solberg et al. 2006)).  
 
6.3. Comparison with monitoring in Øvre Anárjohka in Norway 2005-2008 
We have compiled the monitoring data from 2005-2008 for Øvre Anárjohka and 
adjacent areas in Norway (Svanhovd Genetic Database, Eiken et al. 2007, Wartiainen 
et al. 2009), and the sampling from 12 different individuals is illustrated in figure 7.  
 
  
Figure 7: Monitoring of brown bears in Øvre Anárjohka in Norway 2005-2008. Red dots are females 
and blue dots are males. 
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These previous results from Norway 2005-2008 were compared to the present results 
(Figure 8). The female FI60 have been found located close to the study area since 
2005, and the female FI88 was found in the same area in 2008. The male FI56/LL33 
(both in Norway and Finland) had been registered in the area in 2006. Thus, it could 
be expected that these individuals were sampled in the hair traps in 2009. In 
addition, the monitoring 2005-2008 has detected 9 other individuals (5 females and 4 
males) in scats from a much larger area in Øvre Anárjohka National Park and adjacent 
areas in Norway. At least 4 of these 5 females are quite far away from the study area, 
and might not be expected to be sampled in our study area of 2009.  
 
We can confirm a small population of females in Øvre Anárjohka, Norway, but also the 
data from Norway 2005-2008 indicate a low density of brow bears in a larger area of 
the park. In the Finnish part of the study there were not detected any females, and 
we do not have any other documentation indicating any reproduction in the area.   
 
 
 
 
 
 
 
Figure 8. Summary of monitoring of 
brown bears by hair traps in Øvre 
Anárjohka and Lemmenjoki in 2009 
(se also figure 6 for a map with 
higher resolution). Red dots are 
females and blue dots are males. 
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7. Concluding Remarks 
We have monitored brown bear activity using hair traps in an 850 km2 area in the 
border zone between Øvre Anárjohka in Norway and Lemmenjoki in Finland. The area 
represents only 20 % of the total protected area of the National Parks. We detected 6 
different individuals and we have also compared the data with previous data from 
Norway (12 individuals: 2005-2008). The study area and the number of traps are very 
limited in the project, but we can sum up the following: 
 
? The hair snares sampled approximately 0.5 hair samples per/month, which is 
more than 3 times lower than in a similar trial in Pasvik-Inari-Pechenga in 2007. 
? The proportion of successful hair samples in the DNA analysis was at a high 
level (85 %). 
? Bear densities was found to be 0.07 bear / 10 km2, which is also 3 times lower 
than densities found for the neighboring  Pasvik-Inari-Pechenga- population of 
bears.  
? Comparisons with previous monitoring data in Norway confirm that Øvre 
Anárjohka in Norway might be a reproduction site for brown bears, but the 
population might be very limited and exists at a low density. 
? The study area in Lemmenjoki in Finland is sparsely populated by a few males.  
? A larger hair trap study should be performed for both Øvre Anárjohka and 
Lemmenjoki. A future study should include the majority of potential brown 
bear areas to achieve more reliable results for the whole area than this limited 
trial presented here. 
 
 
Figure 9.  Bear hair captured in a hair snare. (Photo: Hans Geir Eiken) 
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10. Appendix 1.  Complete genetic profiles of all samples that were positive for brown bear DNA collected during the hair snare project 2009. 
A1-H5=Trap numbers, OC=Opportunistically collected in the terrain, M= Males, F=Females 
Sample
No. 
Date Trap 
no. 
UTM N E Sex MU05 MU09 G10L MU10 MU23 MU50 MU51 MU59 ID 
BF137 02.07.2009  OC 35 7648074 424700 F 114 / 
122 
110 / 
116 
180 / 
180 
150 / 
150 
172 / 
172 
105 / 
125 
139 / 
145 
  FI88 
BF138 02.07.2009  OC 35 7651497 424838                     
BF177 31.07.2009  OC 35 7659089 426948                     
BF208 25.08.2009  OC 35 7646250 429560 F 114 / 
122 
110 / 
116 
180 / 
180 
150 / 
150 
172 / 
172 
105 / 
125 
139 / 
145 
236 / 
252 
FI88 
BF209 25.08.2009  OC 35 7646258 429560 F 114 / 
122 
110 / 
116 
180 / 
180 
150 / 
150 
172 / 
172 
105 / 
125 
139 / 
145 
236 / 
252 
FI88 
BH126 29.07.2009 C1 35 7657374 430083                     
BH127 30.07.3009 C4 35 7644784 430338 F 120 / 
122 
96 / 
110 
  138 / 
150 
169 / 
172 
105 / 
125 
139 / 
145 
250 / 
252 
FI60 
BH128 30.07.2009 C4 35 7644784 430338                     
BH129 30.07.2009 C4 35 7644784 430338 F 120 / 
122 
96 / 
110 
180 / 
180 
138 / 
150 
169 / 
172 
105 / 
125 
139 / 
145 
250 / 
252 
FI60 
BH130 30.07.2009 C4 35 7644784 430338 F 120 / 
122 
96 / 
110 
180 / 
180 
138 / 
150 
169 / 
172 
105 / 
125 
139 / 
145 
250 / 
252 
FI60 
BH131 30.07.3009 C4 35 7644784 430338 F 120 / 
122 
96 / 
110 
180 / 
180 
138 / 
150 
169 / 
172 
105 / 
125 
139 / 
145 
250 / 
252 
FI60 
BH132 30.07.2009 B4 35 7644888 429992 F 120 / 
122 
96 / 
110 
180 / 
180 
138 / 
150 
169 / 
172 
105 / 
125 
139 / 
145 
250 / 
252 
FI60 
BH133 30.07.2009 A3 35 7646133 424406 F 114 / 
122 
110 / 
116 
180 / 
180 
150 / 
150 
172 / 
172 
105 / 
125 
139 / 
145 
  FI88 
BH134 30.07.2009 A3 35 7646133 424406 F 114 / 
122 
110 / 
116 
180 / 
180 
150 / 
150 
172 / 
172 
105 / 
125 
139 / 
145 
236 / 
252 
FI88 
BH135 30.07.3009 A3 35 7646133 424406 F 114 / 
122 
110 / 
116 
180 / 
180 
150 / 
150 
172 / 
172 
105 / 
125 
139 / 
145 
236 / 
252 
FI88 
BH136 30.07.2009 A3 35 7646133 424406 F 114 / 
122 
110 / 
116 
180 / 
180 
150 / 
150 
172 / 
172 
105 / 
125 
139 / 
145 
236 / 
252 
FI88 
BH137 30.07.2009 A3 35 7646133 424406     110 / 
116 
      105 / 
125 
      
BH138 30.07.2009 A3 35 7646133 424406     110 / 
116 
        139 / 
145 
    
BH140 12.08.2009 E3 35 7648595 441384                     
BH141 12.08.2009 E3 35 7648595 441384 M 114 / 
126 
112 / 
116 
180 / 
182 
150 / 
150 
170 / 
172 
105 / 
105 
139 / 
139 
236 / 
242 
FI56/LL33 
BH142 12.08.2009 E3 35 7648595 441384 M 114 / 
126 
112 / 
116 
180 / 
182 
150 / 
150 
170 / 
172 
105 / 
105 
139 / 
139 
236 / 
242 
FI56/LL33 
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BH143 12.08.2009 E3 35 7648595 441384 M 114 / 
126 
112 / 
116 
180 / 
182 
150 / 
150 
170 / 
172 
105 / 
105 
139 / 
139 
236 / 
242 
FI56/LL33 
BH144 13.08.2009 A3 35 7647255 424329 F 114 / 
122 
110 / 
116 
180 / 
180 
150 / 
150 
172 / 
172 
105 / 
125 
139 / 
145 
236 / 
252 
FI88 
FLF001 04.09.2009  OC 35 7638819 458315 M 126 / 
126 
110 / 
122 
190 / 
190 
140 / 
144 
170 / 
172 
119 / 
123 
145 / 
147 
228 / 
232 
LL34 
FLF002 16.07.2009  OC 35 7635362 441474                     
FLF003 04.09.2009  OC 35 7638159 457018 M 126 / 
126 
110 / 
122 
190 / 
190 
140 / 
144 
170 / 
172 
119 / 
123 
145 / 
147 
228 / 
232 
LL34 
FLH001 17.07.2009 F5 35 7638690 442314 M 114 / 
124 
108 / 
114 
      105 / 
123 
139 / 
143 
244 / 
250 
LL31 
FLH002 05.08.2009 C6 35 7634100 431644 M 114 / 
124 
108 / 
114 
180 / 
180 
132 / 
132 
170 / 
170 
105 / 
123 
139 / 
143 
244 / 
250 
LL31 
FLH003 05.08.2009 C6 35 7634100 431644 M 116 / 
122 
96 / 
118 
176 / 
180 
142 / 
144 
168 / 
170 
119 / 
123 
137 / 
137 
250 / 
250 
LL32 
FLH004 16.07.2009 F6 35 7634979 445942                     
FLH005 05.08.2009 B6 35 7635218 429247 M 114 / 
126 
112 / 
116 
180 / 
182 
150 / 
150 
170 / 
172 
105 / 
105 
139 / 
139 
236 / 
242 
LL33/FI56 
FLH006 05.08.2009 B6 35 7635218 429247                     
FLH007 06.08.2009 F5 35 7641153 445812 M 116 / 
122 
96 / 
118 
176 / 
180 
142 / 
144 
168 / 
170 
119 / 
123 
137 / 
137 
  LL32 
FLH008 06.08.2009 F5 35 7641153 445812     96 / 
118 
      119 / 
123 
      
FLH009 18.08.2009 D6 35 7633999 439602 M 114 / 
124 
108 / 
114 
180 / 
180 
132 / 
132 
170 / 
170 
105 / 
123 
139 / 
143 
244 / 
250 
LL31 
FLH010 31.08.2009 C5 35 7639100 430512                     
FLH011 18.08.2009 B7 35 7633323 428996 M 114 / 
126 
112 / 
116 
180 / 
182 
150 / 
150 
170 / 
172 
105 / 
105 
139 / 
139 
236 / 
242 
LL33/FI56 
FLH012 18.08.2009 B7 35 7633323 428996 M 114 / 
126 
112 / 
116 
180 / 
182 
150 / 
150 
170 / 
172 
105 / 
105 
139 / 
139 
236 / 
242 
LL33/FI56 
FLH013 31.08.2009 F5  35 7642449 447084                     
FLH014 04.09.2009 G4 35 7646705 453606 M 122 / 
128 
116 / 
116 
  144 / 
150 
170 / 
170 
105 / 
123 
139 / 
143 
236 / 
240 
  
FLH015 16.07.2009 OC 35 7635362 441474 M 114 / 
124 
108 / 
114 
180 / 
180 
132 / 
132 
170 / 
170 
105 / 
123 
139 / 
143 
  LL31 
FLH016 18.08.2009 B7 35 7633323 428996 M 114 / 
126 
112 / 
116 
180 / 
182 
150 / 
150 
170 / 
172 
105 / 
105 
139 / 
139 
236 / 
242 
LL33/FI56 
 
 
 
 
